Assessment of mitochondrial dysfunction in lymphocytes of patients with systemic lupus erythematosus.
Systemic lupus erythematosus (SLE) is characterized by abnormal activation and cell death signaling within the immune system. Activation, proliferation, or death of cells of the immune system is dependent on controlled reactive oxygen intermediates (ROI) production and ATP synthesis in mitochondria. The mitochondrial transmembrane potential (∆ψ (m)) reflects the energy stored in the electrochemical gradient across the inner mitochondrial membrane which, in turn, is used by F(0)F(1)-ATPase to convert ADP to ATP during oxidative phosphorylation. Mitochondrial hyperpolarization (MHP) and transient ATP depletion represent early and reversible steps in T cell activation and apoptosis. By contrast, T lymphocytes of patients with SLE exhibit elevated ∆ψ (m), i.e., persistent mitochondrial hyperpolarization (MHP), cytoplasmic alkalinization, increased ROI production, as well as diminished levels of intracellular glutathione and ATP. Increased production of nitric oxide has been identified as a cause of MHP and increased mitochondrial biogenesis. Oxidative stress affects signaling through the T cell receptor as well as activity of redox--sensitive caspases. ATP depletion causes diminished activation-induced apoptosis and sensitizes lupus T cells to necrosis. Activation of the mammalian target of rapamycin (mTOR) has recently emerged as a key sensor of MHP and mediator of enhanced Ca(2+) flux in lupus T cells.